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1 Introduction
Subjects manage to coordinate their decisions with a surprisingly high frequency in
laboratory experiments on pure coordination games (e.g. see Schelling 1960; Mehta
et al. 1994; Bardsley et al. 2010). This is both impressive and important. It is impres-
sive because the games are symmetric in pay-offs. Strategies have different labels and
the player’s objective is to match the choice of the other, defined in terms of its label.
The pay-off from matching is always the same, whichever label it occurs around, and
it is zero otherwise. There is nothing in terms of pay-offs to distinguish the strat-
egy labels and so it seems that subjects are able to exploit some asymmetry in the
labels themselves when they manage to match to a surprising degree.1 It is important
because many real-world interactions appear to have multiple equilibria. The selec-
tion of one involves solving a coordination game and it seems we have a surprising
capacity to do this in the laboratory, even in the difficult cases of pure coordina-
tion. This paper is concerned with this apparent capacity to solve pure coordination
games.
First, we consider whether the capacity to coordinate in the laboratory depends
on restricting the number of strategy options. This is potentially important because
laboratory experiments often restrict the strategy options, whereas choices outside the
laboratory aremore typically unconstrained. As a result, the observed capacity to coor-
dinate in the laboratory could to some degree be an artifact of the laboratory setting and
its constraint on choice. Towards this end, our first experiment tests for differences in
coordination when otherwise identical coordination problems have either restricted or
unrestricted options. Second, we examine with the aid of another experiment how the
observed levels of coordination in the first experiment might be explained by appeal-
ing to the idea that people follow rules that are based on the labels of the strategies in
such games.
The difference between restricted and unrestricted options seems likely to be impor-
tant because the scope for dis-coordination appears to grow as the possible number
of objects in the choice set increases. For instance, when there is one option, the only
outcome is a coordinated one; whereas, when there are two options, only half of the
possible outcomes are coordinated, when there are three options, the number of pos-
sible outcomes that are coordinated drops to one third, and so on. Our first Hypothesis
follows from this reasoning.
H1: Coordination is higher when the choice set is restricted.
We test H1 in our first experiment by asking some subjects to play 16 pure coor-
dination games with a restricted number of strategy options and others to play 16
corresponding games with no restrictions. In each coordination game, the options
belong to a particular category (i.e. a class of objects). For example, one category is
car manufacturers. In the restricted version for this category, we ask subjects to choose
1 Crawford et al. (2008) supply some evidence from games where there are asymmetric pay-offs which
suggests that slight asymmetries in pay-offs can interfere with whatever reasoning players use to coordinate
in pure coordination games. See also Isoni et al. (2013).
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one of the following options: {HONDA, MERCEDES, FORD, FERRARI, BMW}.
The identified car manufacturers are the strategy labels. The analogous unrestricted
version of this coordination game asks subjects to choose a car manufacturer. In both
cases, the subjects are told that they will be randomly matched with another subject
and ‘if you give the same answer as the other person you will win some MONEY. If
not, you will win NOTHING’.
In fact, we reject H1. Contrary to expectation, coordination is typically higher
when options are unrestricted than when they are restricted. It seems in this respect
that laboratory experiments with restricted sets may understate the likely coordination
when there are unrestricted options outside the laboratory. The result sets a problem
that we take up in our second experiment: why is coordination higher when options
are unrestricted?
We address this problem from a particular perspective. We follow Schelling (1960)
and Sugden (1995) in assuming that individuals use a selection rule based on the
labels attached to the strategies in such games. In particular, subjects are randomly
matched and we elicit their application of seven rules in a ‘naïve’ and in a ‘strate-
gic’ way. Thus, suppose the rule is ‘favourites’ and is applied to the category of car
manufacturers. In the ‘naïve’ elicitation, we ask the subject to choose their favourite:
‘Circle/write down your favourite car manufacturer’. When applied ‘strategically’, we
ask the subject to choose the other person’s favourite: ‘Circle/write down the other
person’s favourite car manufacturer’. The seven rules are drawn from the psychology
literature.
We use these elicitations to assess whether any of three conceptually distinct rea-
sons, within this framework, explains why one observes more frequent coordination
in unrestricted than restricted sets of the first experiment. One possible reason is that
individuals are using the same rule and coordination improves because the individual
interpretations of that rule become closer to each other when there are unrestricted
options. For example, with an ‘odd one out’ rule it may help such convergence in inter-
pretation when selecting a number from the unrestricted set of all positive integers as
compared with a restricted set like {1, 2, 3, 7, 9}. This is because, in the restricted
set, both ‘1’ and ‘9’ might stand out as, respectively, the lowest and highest while ‘2’
could do the same as the only even number. However, in the unrestricted set there is
no highest number and there are lots of even numbers, so only the lowest number,
‘1’ stands out. This is the basis of our second Hypothesis. We define the average
own rule concordance rate for rule i as the average coordination rate that would be
achieved across all categories when all subjects use rule i in the manner suggested by
the elicitations of rule i in the second experiment.
H2: The average own rule concordance rate is higher with unrestricted than with
restricted options.
Another possible reason is that each individual could be using a constant rule across
the categories but the constant rule is not the same for all individuals and greater
coordination is achieved because the application of these different rules yields greater
concordance on the unrestricted than the restricted options. For example, people who
select the object with the most features associated with that category of objects (i.e. the
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‘most similar’ rule) could plausibly choose ‘1’ on both the unrestricted and restricted
positive integer sets because in both cases every number is divisible by ‘1’ (but not
by any other). As a result, if, as suggested above, people using the ‘odd one out’ rule
are more likely to select ‘1’ on the unrestricted than the restricted set, then they will
achieve more coordination with those using the ‘most similar’ rule on the unrestricted
than on the restricted set. This is our third Hypothesis.We define the average cross-rule
concordance rate between rule i and j as the average coordination rate that would be
achieved across the categories when one individual uses rule i and the other individual
uses rule j (in the manner suggested by the rule elicitations in the second experiment).
H3 is distinct from H2, but they are not mutually exclusive.
H3: The average cross-rule concordance rate is higher with unrestricted rather
than restricted options.
The final possible explanation builds on the second. Individual subjects use different
rules and the frequency of their use of each rule changes between the unrestricted and
restricted options sets. For example, the ‘odd one out rule’ might seem obviously
applicable in the restricted set of car manufacturers like {HONDA, MERCEDES,
FORD, FERRARI, BMW} when subjects come from the US because FORD is the
only US manufacturer while all others originate from foreign countries. But, this
rule may not be as attractive to use on an unrestricted domain of car manufacturers
because being a domestic manufacturer no longer singles out one option and there are
no obvious alternative bases for an ‘odd one out rule’ that would work on car labels.
H4 concerns whether there is evidence of different frequency of rule use on restricted
and unrestricted options.
H4: Rules are used with different frequencies by individuals when options are
unrestricted as compared with when they are restricted.
We find no evidence for H2. Indeed for each of our rules when used by all, the con-
cordance rate is higher with the restricted options than the unrestricted ones. Nor dowe
find evidence in favour ofH3: the cross-rule concordance between different rules in our
experiment is very similar and almost always slightly higherwhenoptions are restricted
rather than unrestricted. Finally in relation to H4, we find evidence that subjects use
ruleswith different frequencies on the restricted as comparedwith the unrestricted sets.
Using the different estimated frequencies of use, we are able to generate the predicted
coordination rates when subjects are given restricted and unrestricted options. These
predictions are below, but close to what was observed in the first experiment and the
predicted coordination rate is higher, albeit only marginally so, when the options are
unrestricted. In short, there is evidence that different rules are triggered when options
are restricted as compared with when they are unrestricted and this contributes to the
explanation of why we observe higher coordination when options are unrestricted.
Thefirst experiment on restricted and unrestricted coordination games and its results
are described in Sects. 2 and 3. Sections 4 and 5 do the same for the second experiment
on the possible explanation of the differences in coordination observed in the first
experiment. Section 6 discusses these results and concludes.
123
Coordination when there are restricted and unrestricted options
Table 1 Labels for strategies in restricted sets
Cities: {NORWICH, LONDON, NEW YORK, TOKYO, BIRMINGHAM}
Fruits: {APPLE, ORANGE, BANANA, MANGO, PEAR}
Sports: {FOOTBALL, SWIMMING, CRICKET, TENNIS, RUGBY}
Football players: {BECKHAM, ROONEY, RONALDO, MARADONA, SEAMAN}
Positive Numbers (greater than 0): {10, 1, 7, 5, 2}
Supermarket chains: {TESCO, MORRISONS, ASDA, SAINSBURYS, WAITROSE}
Flowers: {ROSE, DAFFODIL, SUNFLOWER, DAISY, TULIP}
Items of furniture: {BED, SOFA/COUCH, TABLE, CHAIR, DESK}
Car manufacturers: {FERRARI, FORD, MERCEDES, BMW, HONDA}
Fast food chains: {MCDONALDS, SUBWAY, BURGER KING, PIZZA HUT, KFC}
Animals: {DOG, CAT, LION, TIGER, MONKEY}
Colours: {RED, BLUE, BLACK, GREEN, YELLOW}
Metals: {GOLD, STEEL, ALUMINIUM, SILVER, IRON}
Means of transport: {CAR, BUS, AEROPLANE, BIKE, TRAIN}
Drinks: {BEER, TEA, WATER, COKE, JUICE}
Superheroes: {SUPERMAN, BATMAN, SPIDERMAN, HULK, IRONMAN}
2 Experiment I
Individuals play 16 pure coordination games. Each game is distinguished by the
category of labels used to identify possible strategy choices. The categories were
selected because each has more than five possible labels and subjects are likely to
have sufficient knowledge of the category to give access to at least this number
of label options. The categories are set out in Table 1. Flowers, car manufactur-
ers, positive numbers and colours have been used in previous experiments on focal
points.
Subjects play a block of eight games in an unrestricted version where there is no
restriction on the labels (e.g. “Choose the same colour as the other person”) and the
remaining block of eight games in a restricted version where there are five labels
(e.g. “Choose the same color as the other person: {green, black, red, yellow, blue}”).
The blocks and versions are counterbalanced within each session. Further details and
screenshots appear in the Supplementary Material. Subjects see the restricted version
labels in a row and the order of the labels is independently randomized for each sub-
ject. They are randomly and anonymously matched to another subject throughout the
experiment and feedback is provided only at the end of the experiment. Choices are
incentivized through the creation of a ‘pot’ (£5 for each person in that session). This is
equally divided at the end of the experiment between those pairs of players who choose
the same label for a randomly chosen game. This incentive mechanism leads to a sep-
aration of coordination from other-regarding motivations. In practice, the unrestricted
version could create disagreements between experimenter and subjects about out-
comes. For example, ‘soccer’ and ‘football’ typically refer to the same sport for British
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citizens but different ones for American citizens.2 As a result, we did not actually use
the unrestricted version for payment. Nevertheless, both versions are incentivized
using Bardsley’s (2000) conditional information lottery by truthfully telling subjects
that, as only one category is for payment and it will be announced at the end of the
experiment, it is in their best interest to play as if all categories were for payment.
The five labels were those that were chosen most frequently in the pilot of the
unrestricted version of each game. This selection procedure prevents any discretion
by the experimenter, avoids possible confounds and increases the statistical power
of tests for difference. For instance, while a random selection of labels would avoid
experimenter discretion, it creates a possible confound because only some of the labels
in the restricted set might be recognized by subjects. Likewise, if the design included a
random selection of labels for the restricted version, there might be no common labels
for comparison or the frequency of choices of these common labels would be too small
to perform a non-parametric test.3 Table 1 also gives the five labels that were available
in the restricted version of each game. They are listed in the order of frequency from
left (most chosen) to right (least chosen).
The experiment was conducted in seven sessions at the University of East Anglia
in March 2009. 100 subjects from the general student population were recruited ran-
domly through an email via the distribution list of the university. Subjects participated
anonymously at computer workstations. Instructions were read aloud (Appendix A).
Every subject received £2 for participating and could expect to get £5 from the ‘pot’
for an average of 45 minutes work.
3 Results: Experiment I
Table 2 presents a summary of the results for each category. Column (1) presents the
number of labels chosen by at least one subject in the unrestricted version. The only
category where less than 5 labels were mentioned is Sports; the median number across
all categories is 6.5 (average is 6.75). Columns (2) and (3) show the modal label of the
distribution; and columns (4) and (5) the degree of coordination (c) for the unrestricted
and restricted version, respectively, defined as:
c =
∑
g
mg
(
mg − 1
)
/ [N (N − 1)] (1)
where mg is the number of subjects choosing strategy labelled g for a given category
and version, and N is the total number of subjects facing that decision problem. It
2 The actual cases in which different words have the same meaning are grouped under the same label:
in sports, soccer and football; in furniture, sofa and couch; in transport, underground and tube; in drinks,
coke, coca-cola and cola. The same procedure is applied in both experiments. In addition, subjects in the
unrestricted version are requested to write down one word (e.g. juice instead of orange juice, strawberry
juice, apple juice and so on).
3 This method to create the five labels in the restricted version could be undermined if the results from the
pilot and from the unrestricted version in Experiment I would differ significantly. From the 80 labels in
Experiment I, 16 labels did not appear in the pilot. However, from the alternative 16 labels mentioned in the
pilot, only three labels have a frequency of 5% (Paris, Rabbit and White). All other 13 labels are mentioned
residually.
123
Coordination when there are restricted and unrestricted options
Ta
bl
e
2
Su
m
m
ar
y
re
su
lts
:E
xp
er
im
en
tI
#
L
ab
el
s
in
un
re
st
ri
ct
ed
ve
rs
io
n
(1
)
M
od
al
re
sp
on
se
in
un
re
st
ri
ct
ed
ve
rs
io
n
(2
)
M
od
al
re
sp
on
se
in
re
st
ri
ct
ed
ve
rs
io
n
(3
)
c-
in
de
x
in
un
re
st
ri
ct
ed
ve
rs
io
n
(4
)
c-
in
de
x
in
re
st
ri
ct
ed
ve
rs
io
n
(5
)
Si
gn
ifi
ca
nc
e
(6
)
C
iti
es
5
L
on
do
n
N
or
w
ic
h
0.
42
2
0.
45
71
ns
Fr
ui
ts
5
A
pp
le
A
pp
le
0.
62
29
0.
41
39
##
Sp
or
ts
4
Fo
ot
ba
ll
Fo
ot
ba
ll
0.
84
57
0.
64
65
##
Fo
ot
ba
ll
pl
ay
er
s
9
B
ec
kh
am
B
ec
kh
am
0.
41
06
0.
56
33
ns
Po
si
tiv
e
nu
m
be
rs
10
1
10
0.
17
96
0.
26
53
ns
Su
pe
rm
ar
ke
tc
ha
in
s
5
Te
sc
o
Te
sc
o
0.
63
45
0.
41
96
#
Fl
ow
er
s
7
R
os
e
R
os
e
0.
52
65
0.
35
27
#
It
em
s
of
fu
rn
itu
re
5
C
ha
ir
B
ed
0.
26
45
0.
32
24
ns
C
ar
m
an
uf
ac
tu
re
rs
11
Fo
rd
Fe
rr
ar
i
0.
42
37
0.
33
14
ns
Fa
st
fo
od
ch
ai
ns
6
M
cD
on
al
d’
s
M
cD
on
al
d’
s
0.
70
78
0.
61
47
ns
A
ni
m
al
s
8
D
og
D
og
0.
36
08
0.
34
12
ns
C
ol
ou
rs
6
B
lu
e
R
ed
0.
33
8
0.
25
31
#
M
et
al
s
7
Ir
on
G
ol
d
0.
24
16
0.
57
47
**
M
ea
ns
of
tr
an
sp
or
t
5
B
us
C
ar
0.
41
71
0.
33
63
#
D
ri
nk
s
8
C
ok
e
B
ee
r
0.
24
81
0.
23
14
ns
Su
pe
rh
er
oe
s
7
Su
pe
rm
an
Su
pe
rm
an
0.
50
78
0.
41
8
ns
*,
**
an
d
**
*
de
no
te
si
gn
ifi
ca
nc
e
at
th
e
10
,5
an
d
1%
si
gn
ifi
ca
nc
e
le
ve
ls
if
th
e
tw
o-
ta
il
te
st
th
at
th
er
e
is
no
di
ff
er
en
ce
is
re
je
ct
ed
in
th
e
co
rr
ec
td
ir
ec
ti
on
fo
rH
1
(i
.e
.c
oo
rd
in
at
io
n
is
hi
gh
er
in
th
e
re
st
ri
ct
ed
ve
rs
io
n)
.#
,#
#
an
d
##
#
de
no
te
si
gn
ifi
ca
nc
e
at
th
e
10
,5
an
d
1%
si
gn
ifi
ca
nc
e
le
ve
li
n
th
e
op
po
si
te
di
re
ct
io
n
to
H
1
123
S.P. Hargreaves Heap et al.
measures, given the actual responses of subjects, the probability of two randomly
picked individuals choosing the same label.
To test H1, we use a bootstrap method with 20,000 simulated samples, to compare,
for every category, whether the c-index in the restricted version can be obtained from
the distribution of choices in the unrestricted version. Column (6) in Table 2 shows the
levels of significance in a two-tail test and the direction in which the null hypothesis
is rejected. There is only one category where coordination is higher in restricted than
unrestricted at 95% or higher confidence levels (Metal). The remaining 15 categories
tell against the hypothesis: the coordination level is significantly higher in unrestricted
than restricted sets for 6 and there is no difference at 95% confidence levels in 9
categories. So, we reject the Hypothesis.
4 Experiment II
4.1 The rules
We consider seven possible rules and locate each briefly in the experimental and
broader psychology literatures. They, in different ways, cash out why somethingmight
‘stand out’. Their precise operationalization for the naïve elicitation of Experiment
II is given in parenthesis. Of course, the list is selective but we shall provide a cross
check on their plausibility by considering whether the recommendation of each rule
would be good advice for someone playing against the population from Experiment I.
Favourite (“Choose your favourite”) has a long history in the experimental literature
on coordination games (see Mehta et al. 1994). Bardsley et al. (2010), for instance,
provide evidence of a correlation between choices in coordination games and a post-
experiment questionnaire on favourites.
Odd-one-out (“Choose the least similar”) is central to Schelling’s (1960) original
work and it has been elaborated by Bacharach (1993, 2006) as a rarity preference.
Bacharach and Bernasconi (1997) and Bardsley et al. (2010) find some support for
such choices: e.g. Mannheim was chosen in the set {Mannheim, Berlin, Brussels,
Lisbon, Madrid} and glass in the set {glass, diamond, emerald, sapphire}.
Prominence (“Choose the top of the most natural ranking”) can be understood as
what is pre-eminent in a natural ranking for a category. What makes a mountain a
good mountain? Height. What makes a footballer a good footballer? Skill at playing
football. So, Everest is the top of the most natural ranking of mountains, Maradona or
Pelé is the top of the most natural ranking of footballers, and so on. This might explain
why Schelling found that Grand Central Station was the most salient place for people
to meet in New York: it was the place where most people pass through on a single day.
Typicality I and II (“Choose the best known” and “Choose the most frequently
mentioned”) are two versions of an availability heuristic in cognitive psychology and
may be used because something that appears frequently in the world comes more
readily to mind (Tversky and Kahneman 1973). For example, Tesco has the largest
number of supermarket stores in the UK and so may come most easily to mind.
Likewise, there are more Ford cars than the other makes and so on. This rule is also
suggested by Sugden’s (1995) normative theory of focal points where subjects should
123
Coordination when there are restricted and unrestricted options
choose more mentioned items because this increases the probability of coordination
under team reasoning assumptions.
Prototypicality (“Choose an example”) is another availability heuristic (see Rosch
1977). The idea is that the world is highly organized (e.g. creatures with feathers are
more likely to also have wings than creatures with fur) and the process for perceiving
and storing that information is accordingly highly structured. Prototypes are the most
characteristic members of the set and so they require least cognitive effort to retrieve.
This may explain why, when children are asked to draw a flower, they draw something
similar to a daisy and why, in Mehta et al. (1994), John is the most chosen boy’s name
and Ford is the most chosen car manufacturer.
Similarity (“Choose the most similar”). Objects typically share an overlapping set
of features (see Tversky 1977) and the one that contains most of these elements may
stand out for this reason. For example, flowers usually have scent, they are colourful,
often come in different varieties of the genus which are given identifying names by
horticulturalists who enter them in competitions, are displayed in vases, are often given
as gifts on special days, and so on. Thus, roses might be chosen with this rule because
they exemplify all these characteristics, whereas the other flowers in one respect or
another fall short.
4.2 Naïve (‘pick’) and strategic (‘guess’) choices
In each session, the 16 categories are divided into two blocks of 8. The subjects are
divided into two and each group is presented in the first stage with one of the blocks.
They are asked in the naïve version to pick using each of the seven rules: for example,
with the favourite rule on the colour category, they are asked ‘Choose your favourite
colour’. Once this stage has been completed, they receive the instructions for the sec-
ond, strategic stage. In this stage, the blocks are swapped and subjects are asked to
guess the label that a randomly selected subject (from the other group) chose in the
first stage: e.g. ‘Choose the other person’s favourite colour’. The choices in the sec-
ond stage are incentivized in a similar same way as in Experiment I. At the end of
the experiment, a question is randomly selected and the subjects correctly choosing
their randomly matched partner’s choice share a ‘pot’. The only difference is that each
group has their own pot.
The sessions differ only with respect to whether the labels in each category are an
unrestricted or restricted set. When the labels are restricted, they are the same five
labels for each category as in Experiment I.
The experiment was conducted at the University of East Anglia in December 2009.
198 subjects were recruited through an email via the distribution list of the University
of EastAnglia. Subjectswere recruited from the general student population and partici-
pated anonymously at aworkstation. Subjectswere assigned one out of the fourmodels
of bookletswith a randomly determined order of psychological rules, categories and, in
the restricted version, a random order of labels (see supplementary material). Instruc-
tions were read aloud (Appendix A). Every subject received £2 for participating and
£5 in expectation from the pot; the experiment lasted on average for 45 min.
123
S.P. Hargreaves Heap et al.
5 Results: Experiment II
With four booklets, order or learning effects would produce different distributions of
answers across the booklets. However, the distribution was only significantly different
for 31 of the 416 questions (i.e. 7.5%). Thus, we discount the influence of order and
learning effects.
To check on the plausibility of our chosen rules, we consider whether each rule
would constitute good advice to someonewhowas playing against the population from
Experiment I.Our criteria of good advice are that someone using a rulewould do signif-
icantly better in terms of coordination thanwould be achieved if they followed conven-
tional game theory by selecting their strategy randomly. Tables 3 and 4 give the levels
of coordination that would be achievedwith each rule on each category. In addition, the
coordination rate for each rule is bootstrapped following the protocol described earlier
to check whether the coordination rate for each rule is significantly different from the
level that would be achieved when someone uses a randomizing strategy. The success
rate for randomizing is not well defined for unrestricted sets, but we also use 0.2 in
the test for significance to keep comparability. The test, therefore, errs on the side of
toughness in unrestricted sets. Almost all rules are plausible in the sense that a person
would almost always do better by using the rule. The one exception is the ‘Odd-one-
out’ rule: on unrestricted sets, it is never significantly different; and to a lesser extent on
restricted sets where it is only significantly better than random in 6 of the 16 categories.
One can also compare the level of coordination that is achieved when using a rule
in play with the population from Experiment II with the coordination level that was
actually achieved in Experiment I. Figures 1 and 2 give this in the form of scatter dia-
gram for the unrestricted and restricted version, respectively, where each observation
is a category. When they fall around a straight line, this suggests that the use of the
rule tracks well the differences in coordination across categories in Experiment I and
when they fall around a 45◦ ray from the origin, the use of the rule is also close to the
actual kevel of coordination achieved in Experiment I. Again, it is apparent that the
‘Odd-one-out’ rule does least well in these respects.
We test H2 by comparing the level of coordination that would be achieved by each
rule on the restricted and unrestricted versions of labels, had it been used by all players
in either the ‘naïve’ or ‘strategic’ form. Table 5 gives the average own concordance rate
that would have been achieved by each rule. For each rule, the average rate is higher
in the restricted version than the unrestricted version. This is true for both naïve and
strategic elicitations. Looking at each rule in each category, we find that the number
of instances in which the restricted version produces a higher c-index is 159 out of
192 (87 in naïve choices and 72 in strategic choices). This would not be generated
randomly (binomial test p value <0.01). We also note that the own concordance rate
for each rule is always higher in the ‘strategic’ than in the ‘naïve’ elicitation.4
We test H3 by generating a prediction for the coordination rate that would be
observed between subjects using each possible pair of rules, based onwhat Experiment
4 A similar result is found in Bardsley et al. (2010). This suggests that the heterogeneity in tastes or
interpretations of a rule is greater than is the heterogeneity in the beliefs about themodal taste or interpretation
of the rule.
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Fig. 1 Own rule concordance rate for each rule in Exp II and actual coordination in Exp I (unrestricted)
Fig. 2 Own rule concordance rate for each rule in Exp II and actual coordination in Exp I (restricted)
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II suggests subjects using those rules will choose. Table 6 gives these average cross-
rule concordance rates for the 16 categories when the options are unrestricted and
restricted. It is apparent that the cross concordance rates for ‘strategic’ elicitation are
almost always higher on the restricted version. There is only one pair, ‘Typicality I
(Best known)’ and ‘Prominence’ where the concordance rate is actually higher on the
unrestricted options set, and then only very marginally. This counts against H3.5
We test H4 by first estimating what weights, when attached to each rule for each
category, can best explain the choice of labels in Experiment I under the assump-
tion that each rule yields the distribution of choices revealed by Experiment II (see
Crawford and Iriberri 2007, for a similar approach). Using maximum likelihood, we
estimate these for each category individually as well as in the aggregate by pooling
all the decision problems. The comparison of the aggregate with the average estimate
for each category gives some indication of how stable are the estimates of weights
across categories. Tables 7 and 8 give these weights for the unrestricted and restricted
versions of the coordination problems. They suggest that while both versions of ‘Typi-
cality’ (‘Best known’ and ‘Frequent’) rules are used with similar frequency under both
conditions, ‘Odd-one-out’, ‘Favourite’ and ‘Prominence’ rules are used much more
frequentlywhen the options are restricted. The corresponding rules that aremuchmore
popular in the unrestricted condition are ‘Prototypicality’ (of course, by construction)
and ‘Similarity’. This is evidence in favour of subjects using the rules with different
frequencies when options are restricted/unrestricted.
We examine whether these differences in rule use can account for the higher coor-
dination when options are unrestricted using these weights to generate predicted
coordination rates under these assumptions.We do this both with and without errors in
the application of a rule. The results are given in Table 9. The predicted coordination
rate on average is higher when the options are unrestricted, albeit only marginally so.
6 Discussion and conclusion
Our first experiment produced a surprising result: when the options in a pure coordi-
nation game are restricted to five, subjects coordinate less well than when their choice
set is unrestricted. This is important because it suggests that the artifact of reducing
the choice options in the laboratory will not bias upwards the estimate from these
experiments of coordination when there are no such restrictions (e.g. outside the lab-
oratory). Nevertheless, it is surprising because the scope for dis-coordination seems
likely to grow as the number of options available for choice increases.
Our second experiment addresses this puzzle from a particular perspective. It devel-
ops a new method for investigating the principles that underlie salience. Under the
assumption that people use one of our seven rules and that they use the same rule, we
cannot explain our ‘surprising’ result that subjects appear to coordinate better when
the options are unrestricted than when they are restricted by appealing to the greater
5 It is perhaps also worth noting that the best rule if used by everyone is ‘Best known’. However, this rule
does not share the highest level of concordance with other rules as compared with several other rules (e.g.
like ‘Prominence’). This means that there would be weak evolutionary pressure in a multi-rule environment
for the best (if used exclusively) rule to emerge.
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Table 9 Estimated average
coordination rate across
categories using the estimated
frequencies of rule use
Average coordinate rate
Unrestricted Restricted
Actual data 0.4469 0.4088
Estimated without error 0.4064 0.4029
Estimated with errors 0.3820 0.3706
precision of a rule on the unrestricted set of options. This is because own rule con-
cordance is actually lower for all rules in the unrestricted version. Likewise, under
the assumption that people use our seven rules with the same frequency in both the
restricted and unrestricted versions but that this frequency differs across individuals,
we cannot explain the surprising result because the cross-rule concordance is almost
always higher on the restricted version. In short, our first two possible explanations of
the surprising result fail. Instead, however, we do have evidence, again if we assume
that subjects use our seven rules, that they use these rules with different frequencies
under the unrestricted and restricted conditions. Given the own and cross-rule concor-
dances that we generate, this difference in use could explain, albeit only in part, the
otherwise ‘surprising’ result from our first experiment.
In particular, while the use of some rules like the two versions of is used on
both ‘Typicality’ (‘Best known’ and ‘Frequent’) versions, an ‘Odd-one-out’ and a
‘Favourite’ rule are only used when options are restricted. This is an interesting differ-
ence. It also makes sense. In the restricted version of our decision problems, everyone
has the same options to choose from, while in the unrestricted case, the options that
come to subject minds need not be the same. This does not matter for a rule like ‘Typ-
icality I and II’ (‘Best known’ or ‘Frequent’) where there is, in principle, one object
that is most frequently mentioned or best known among all possibilities or among the
restricted set of possibilities, but it does for a rule like the ‘Odd-one-out’.
The ‘odd one out’ rule depends critically on the full set of options that come to a
subject’s mind because one cannot identify the ‘odd one out’ independently of this set.
Hence if the options differ across individuals, as they can on the unrestricted domain,
so is their likely choice of an ‘Odd-one-out’. For this reason, it is not as well suited
to the restricted as the unrestricted version of the coordination problems (because,
through construction, everyone has the same options in mind in the restricted case).
So the rule could function in the restricted version of the experiment. Indeed this is
what Table 6 reveals. It is a good rule for coordination in restricted sets when used
against itself but not in unrestricted ones.6 The same argument could apply to the
‘Favourite’ rule in the unrestricted case because some people may think, for instance,
of their favourite footballer from among those currently playing while others may
think of footballers from any time (that they have known).
If this explains the use of these rules on restricted but not unrestricted sets, it also
helps explain why our subjects did better on the unrestricted coordination problems.
6 A similar line of reasoning might explain the differential use of the ‘Favourite’ rule. If there are a variety
of tastes among the population, the scope for disagreement over what is preferred most is constrained when
the set of options is restricted as compared with the options that are unrestricted.
123
S.P. Hargreaves Heap et al.
The ‘Odd-one-out’ rule, in particular, does well against itself but it does much worse
than other ruleswhen playing against other rules (see Table 6). Thus, in so far as there is
a diversity of rule use (as our estimates suggest), coordination is impaired by the use of
the ‘Odd-one-out’ rule in restricted coordination games. This loss of coordination does
not occur in the unrestricted versions of the problem because, again, if our estimates
of rule use are correct, the ‘Odd-one-out rule’ is not used.
That wemight be able to explain the differences in this way in the use of rules across
the restricted and unrestricted versions of these coordination problems is reassuring in
the sense that if people follow rules, then the selection of the rule should be intelligible
as part of the process of rule following. On one account, rules might be generated
through an evolutionary process where rules that coordinate well survive. On another,
they might be selected by team reasoners reflecting on which rule would coordinate
best. Both make success in coordination crucial for the adoption of a rule and this is
how we have attempted to make sense of the difference in the use of these rules across
the restricted and unrestricted coordination problems.
Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 Interna-
tional License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license, and indicate if changes were made.
7 Appendix A
7.1 Experiment I instructions
You have been paired with another person in this room. These pairings have beenmade
at random, and youwill never be told who you have been paired with. The other person
is being given exactly the same instructions as you. He or she will answer exactly the
same questions as you will do, except that, where there are lists of items, the order
in which you see the items may be different from the order in which the other person
sees them. You will be presented with 16 questions.
Your aim is to give the same answer as the other.
How do you win money?
You will be paid according to your answer to one of the questions. This question
will be the same for you and the person you are matched with. You will not know
which this is until the end of the experiment. So, you should answer each question as
if you were going to be paid for it.
In addition to the participation fee of £2, we have £xxx7 for this session. If you give
the same answer as the other person, you will win some MONEY. If not, you will win
NOTHING (but you will be paid the participation fee anyway).
How much money will you win?
7 This number depends on the number of people participating. It was £5 times the number of subjects in
the session.
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It will depend on the number of people in this session who have given the same
answers as the people they have been paired with. The £xxx will be divided equally
between the people who do this. If everyone does this, you will earn £5 (plus the par-
ticipation fee). If only two people do this, each will earn £xxx/2 (plus the participation
fee).
7.2 Experiment II instructions
7.2.1 Unrestricted version
Naïve elicitation
In each question, you will be asked to think about a “category”. You will be asked
to pick one item from this category according to some criterion. For example, the
category might be “political leaders” and you might be asked “Which is the most
charismatic?”. You answer this question by writing down one item belonging to that
category. For example, you might write down “Obama”. You must write down one
(and only one) item. Even if you do not feel strongly about your answer, please follow
this instruction.
Strategic elicitation
In part 1 you were asked a series of questions. Each question asked you to write
down an item from some category according to some criterion (for example, your
“favourite”). Different people in this room answered different questions. Before the
experiment started, we divided you all into two groups. Each group had its own set
of questions. You are in one group and we have matched you with someone from the
other group. You will never be told who that other person was, and that person will
never be told who you are.
The only difference between the questions you answered and the questions the other
person answered was that they used different categories. For example, you answered
eight questions, each asking you to write down the “best known” item in a category.
The other person also answered eight questions, each asking him/her to write down the
“best known” item in a category, but the categories in his/her questions were different
from the categories in yours.
You will now see the categories that appeared in the other person’s questions. What
we want you to do is to say which item you think the other person wrote down in each
case.
When you have finished, we will see if you guessed correctly what the other person
wrote down.
How do you win money?
You will be paid according to how well you guessed what the other person wrote
down on one question. You will not know which question this is until the end of the
experiment. So, you should guess in each case as if you were going to be paid for
guessing correctly.
In addition to the participation fee of £2, we have £xxx for each group in this
session. If you guessed correctly what the other person picked, you will win some
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MONEY. If not, you will win NOTHING (but you will be paid the participation fee
anyway).
How much money will you win?
It will depend on the number of people in your group who have given a correct
answer. The £ will be divided equally between the people who guessed correctly. If
everyone guesses correctly, you will earn £5 (plus the participation fee). If only you
guess correctly, you will earn £ (plus the participation fee).
You answer this question by circling one item in the list. You must circle one (and
only one) item from the list. Even if you do not feel strongly about your answer, please
follow this instruction.
7.2.2 Restricted version
Naïve elicitation
In each question, you will be shown a list of five items in random order, all of which
belong to the same category. For example, the category might be political leaders and
the list might be:
Obama Merkel Sarkozy Berlusconi Hu
You will be asked to pick one of these items according to some criterion. For
example, you might be asked “Which of the items in the list is the most charismatic?”.
You answer this question by circling one item in the list. You must circle one (and
only one) item from the list. Even if you do not feel strongly about your answer, please
follow this instruction.
Strategic elicitation
In part 1, you were asked a series of questions. Each question showed you a list of
five items, and asked you to pick one of them according to some criterion (for example,
your “favourite”). Different people in this room answered different questions. Before
the experiment started, we divided you all into two groups. Each group had its own set
of questions. You are in one group and we have matched you with someone from the
other group. You will never be told who that other person was, and that person will
never be told who you are.
The only difference between the questions you answered and the questions the
other person answered was that they used a different list of items. For example, you
answered eight questions, each asking you to pick “the best known” from a list of five
items. The other person also answered eight questions, each asking him/her to pick the
“best known” from a list of five items, but the lists in his/her questions were different
from the lists in yours.
You will now see the lists of items that appeared in the other person’s questions.
However, the items will not necessarily be listed in the same order as they were for
the other person. What we want you to do is to say which item you think the other
person picked in each case.
When you have finished, we will see if you guessed correctly what the other person
picked.
How do you win money?
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Youwill be paid according to howwell you guessedwhat the other person picked on
one question. You will not knowwhich question this is until the end of the experiment.
So, you should guess in each case as if youwere going to be paid for guessing correctly.
In addition to the participation fee of £2, we have £xxx for each group in this
session. If you guessed correctly what the other person picked, you will win some
MONEY. If not, you will win NOTHING (but you will be paid the participation fee
anyway).
How much money will you win?
It will depend on the number of people in your group who have given a correct
answer. The £xxx will be divided equally between the people who guessed correctly.
If everyone guesses correctly, you will earn £5 (plus the participation fee). If only you
guess correctly, you will earn £xxx (plus the participation fee).
You answer this question by circling one item in the list. You must circle one (and
only one) item from the list. Even if you do not feel strongly about your answer, please
follow this instruction.
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